Introduction
Blood pressure (BP) has been identified as a risk factor for various health disorders, including stroke onsets [4] . Hypertension is one of the crucial heath problems among adult Ukrainians [5] . Due to the importance of elevated BP in stroke causality, BP measurement remains critical. Meanwhile, in some cases, like stroke or hypertensive emergencies it is highly recommended to evaluate mean pressure (MBP), as well as cardio monitoring. In general, BP is considered as a repetitive continuous wave and is more accurately described as consisting of a pulsatile component (pulse pressure, PP) and a steady component (mean BP, MBP) [6] . However, being one of the most used in clinical practice for monitoring BP parameters, only average BP values are the most important parameters obtained from ABPM data [5] , it is limited information about MBP calculated based on ambulatory blood pressure monitoring (ABPM) data. Meanwhile, according to some clinical studies [7] , this parameter may have predictable value as SBP or DBP for cardiovascular prognosis, however there is no information how to calculate MBP in ABPM.
The aim of the study is to compare the mean blood pressure calculated by two methods using ABPM parameters.
Methods
The study protocol was approved by the Medical ethics committee of the Zaporizhzhya state medical university. We examined patients admitted to the Zaporizhzhya clinical hospital № 6, Ukraine (2008−2013 yrs.). A researcher provided written and oral information on the study prior to examination. Information on demographics and clinical characteristics was extracted from patients' medical records and purpose-designed questions in the questionnaire. The measurement of brachial BP has been performed using aneroid-type sphygmomanometer and a health professional auscultating the Korotkoff sounds. All the patients underwent ABPM.
We selected 20 ambulatory blood pressure monitoring patients (median of age 60 [56; 64] years, 65 % women). We enrolled individuals older 18 years with previously no documented arterial hypertension, with sinus rhythm on electrocardiogram (ECG) monitoring, with valid ABPM results. ABPM was recorded using a bifunctional device (Incart, S.-P., RF), that recorded 24-h ABPM with continuous 24-h ECG simultaneously. After the baseline examination, participants were fitted with the recorder on their non-dominant arm if there were no considerable difference of BP results. Appropriate cuff bladder size was determined based on arm circumference. BP was measured at 20-min intervals from 07:01 to 23:00 and at 30-min intervals from 23:01 to 07:00. For analyzing matter, we defined awake and asleep periods as the fixed periods of time (from midnight to 06:00 AM for nighttime and from nighttime to 06:00 AM, respectively). The analysis was carried out using an oscillometric method. Quality of the ABPM studies was defined by the length of time that the monitor was actually working (≥21 hours) and the number of successful BP recordings (≥1 valid BP measured per two hours were acceptable for the analysis, so that there were 14 measures for daytime and at least 7 measurements -for nighttime period) [8] . Upon completion of the 24-h ABP recording, the data was downloaded and analyzed statistically to calculate BP averages for systolic BP (SBP), diastolic BP (DBP) and pulse pressure (PP) for 24-h, and also hart rate (HR [3] , that was previously described in the study (Moran et al., 2000) , Formula 1 and Formula 2, respectively.
Statistical analysis was performed using Analyse-it for Microsoft Excel 4.80.1 (Analyze-it Software, Ltd.). The Shapiro-Wilk's test was used to test for deviation from normality. Categorical data are presented as percentages and continuous data as mean and standard deviation or medians and interquartile ranges as appropriate after testing for normality of distribution. The analysis of difference between results of MBP measurements calculated by two methods was performed using the Bland and Altman method [9] . Bland-Altman analysis was used to compare the two measurement techniques for MBP, which were calculated using SBP, DBP, PP and HR. Horizontal lines were drawn at the mean difference and at the limits of agreement, which are defined as the mean difference±1.96 times of the standard deviation of the differences. Then the mean of difference and limits of agreement (LoA) were drawn (upper and lower).
Results
The ABPM parameters, as the averages SBP 24-hour and DBP 24-hour were normal, as 122 [112−126] Fig. 1 .
Fig. 1. The Bland-Altman plot
After calculating the mean difference (d, 3.2) and the standard deviation of the difference (sd, 1.4) based on Bland-Altman analysis, it was expected most of the differences lying between the limit of agreement (d-2sd and d+2sd). Resultant differences (d±2sd) have to be noticed as clinically important or not. And in the further case it could be used the two measurement methods interchangeably. The limits of agreement show that 4 % of the observations are above, with none the limits of agreement outside the lower limits of agreement. The difference plot shows an obvious systematic difference between the methods as all the differences are above the line of equality (zero). There is also a clear relationship between the difference and the mean, with the difference increasing as the level of MBP rises. The limits of agreement are rather stable at low and higher values (CI 95 % lower (−0.5; 1.48) and CI 95 % upper (4.9; 6.9), respectively).
So, total 24-h MBP using ABMP records estimated by the formula which calculated the MBP parameters in rest position of patients (Formula 1) and those, that calculated MBP during exercises (Formula 2) were 87, 7 
Discussion
It is well established the association between systolic, diastolic and pulse pressure with cardiovascular disease (CVD). MBP is considered being the perfusion pressure, which shows the function of left ventricular contractility, hate frequency, vascular resistance and elasticity (11) , and steady component of BP. Moreover, Safar (2000) and Yoshitoms Nagakura, and Miyauchi (2005) considered that more pathophysiologic approach to the aortic BP curve is to consider arterial pressure as the summation of a steady component and a pulsatile component. MBP is the pressure for the distribution of steady flow and oxygen to the tissues and organs. PP is the role of large conduit arteries to minimize the pulsatility [6, 10] . Also, MBP refers to peripheral vascular resistance and hence to the wall-to-lumen ratio of small arteries [10] . Nowadays MBP has not been extensively studied in clinical practice, except small studies, like the study conducted by Sesso (2000) that was found MBP as well as other BP parameters, like SBP and DBP, shown strong association with an increased CVD risk in young men. However, MBP was a weaker predictor than PP and was not associated with CVD mortality. According to Yoshitoms et al., MBP in hypertensive patients may be associated with BP control rather than, for instance PP [10] .
ABPM being one of the modern method routinely used for research purpose and in clinical practice as the diagnostic guide according to international recommendations [4] , provides investigation only of some ABPM parameters, like diurnal SBP and DBP. However, routinely calculation of other ABPM included MBP is demanded further scientific evidence, as the protocol of the calculation of these BP parameters [11] . Despite the existing different methods of calculation of MBP, no one is considered to be the gold standard for ABPM. Medical technology assessments are often compared with established techniques to be used interchangeably. In this case, any methods cannot be regarded as true value and their agreement is the matter to be known [12] .
So, we have chosen the most popular and the simplest method of calculation of MBP, and more exaggerated one, that was described not so far. However, we not found any agreements for calculation MBP for ABPM recordings. As the standard method in the Bland-Altman plot, we have chosen the simplest formula. As known, Formula 1 used in most physiological study is rough described system in rest circumstances and according to Daniel Moral et. al. [3] cannot be used during exercises. Taking into account that assumption we have applied suggested model of calculation MBP, which D. Moral et al. recommended.
The B&A plot system do not say if the agreement is sufficient or suitable to use a method or the other indifferently. It simply quantifies the bias and a range of agreement, within which 95 % of the differences between one measurement and the other are included [13] . However, there is no clinical evidence about clinical acceptable margin to evaluate the results.
Overall, in the present study we have found that new technique of measuring the MBP using ABMP data is likely to the previous model of MBP measurement. However, the clinical values of MBP are still unclear, the further researches are needed to evaluate the potentially promising ones in clinical practice and distinguish whether MBP calculated by the new method can be an important predictor of CVD in different cohort group of patients, especially in emergency department. Also, the greater number of samples used for the evaluation the differences between the methods, the narrower might be the CIs.
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